Barriers and facilitators experienced in collaborative prospective research in orthopaedic oncology a qualitative study
Introduction
Bone and soft-tissue sarcomas represent less than 1% of all malignancies and are managed by multidisciplinary teams in specialty tertiary care centres. 1 although functional and survival outcomes improved significantly for these patients in the 1980s due to advanced imaging techniques and aggressive chemotherapy protocols, the outcomes have only improved a little since that time. 1 as with any rare disease, multicentre collaboration is critical to drive advances in evidence-based care. as sarcomas are rare, individual orthopaedic oncological practices do not treat enough patients to conduct single-centre prospective comparative trials. Most research published by orthopaedic oncologists involves level iv evidence with single-centre retrospective series. 2 Prospective multicentre randomised controlled trials (RCts) have not been successfully undertaken in orthopaedic oncology. several factors affect this, including the accessibility of resources, recruitment, technological development and the expansion of research networks which are required to undertake clinical trials in surgery. 3 the ongoing Prophylactic antibiotic Regimens in tumour surgery (PaRity) trial is the first multicentre RCt to be conducted in orthopaedic oncology. 4 it examines the comparative efficacy of long versus short postoperative antibiotic regimens in preventing infection after bone tumour surgery, 5 and is currently enrolling patients in 37 sites in seven countries.
Given that there is now some experience of international collaboration in orthopaedic oncology, surgeons in this field have the opportunity to develop collaborative prospective studies. the aim of this study was to identify barriers to, and facilitators for, international collaborative research undertaken by orthopaedic oncologists involved in the PaRity Network in order to inform future similar initiatives.
qualitative research currently has an important role. the methods used in this type of research are diverse and typically not familiar to the general audience. however, the capacity to evaluate and describe a given subject should be highlighted and favoured in areas where it is not possible to conduct research using conventional quantitative methods. Furthermore, the authors favour this form of research which could, with advantage, be used in large-scale studies, especially during their preliminary stages.
Patients and Methods
this qualitative study was conducted with orthopaedic oncologists involved in the PaRity Network in parallel with the annual Musculoskeletal tumor society Meeting in orlando, Florida (october 2015) . all members of the Network, including surgeons at active sites and those at sites which are not enrolling patients, were invited by email before the meeting to participate in a focus group discussion on their involvement. we used a convenience sample with the goal of using intensity sampling of the variable of experience with the PaRity Network. we approached all the surgeons already involved in or willing to participate in PaRity. an invitation was sent to 80 surgeons and research personnel. a total of 13 surgeons confirmed their voluntary participation in our study and attended the focus group discussion on 10 october 2015 in orlando. the script for the focus group is available as supplementary material. the demographic information, which we collected from the participants included age, gender, ethnicity, country of practice, experience with research and level of involvement in the PaRity trial. the most important characteristics for eligibility were being an orthopaedic oncological surgeon and having expressed an interest in conducting collaborative, large-scale research in this field. the focus was not on age or gender, but on level of experience in RCts, PaRity in particular.
this descriptive qualitative method of research is based on information collected from a pre-selected group of people. Participants are asked to disclose information in a neutral environment, where the researcher(s) have no power of manipulation of the information being provided. Purposeful sampling is a concept that has been explored within qualitative research and an advantage is that by incorporating information-rich cases it allows the thorough analysis of data and more relevant conclusions about a given subject.
the number of questions chosen for the focus group depended on such factors as the dimensions of the research question to be explored, the level of education of the participants, the anticipated level of comfort for discussion among participants and the amount of time scheduled for the discussion. we knew that the participants had a common experience (being involved to some extent in the PaRity network), most were familiar to each other, and all were highly educated. we were thus confident in our ability to cover a number of different areas related to their experience. we had also prioritised questions such that if there was insufficient time, we would have covered the most important topics. we had a generous amount of time (90 minutes) and, given the professional nature of participants, informed consent was quickly obtained which gave more time for discussion.
the research team, which included two orthopaedic surgeons (MG and Ne), a resident in orthopaedic surgery (JR) and three research staff (including an experienced qualitative researcher; Ps, PM and Ms), developed and refined the questions. the questions were vetted within this team for clarity and face validity.
the participants in the focus group met at a single venue. the study was not conducted online or by teleconference. the discussion was digitally recorded, transcribed verbatim by an independent professional transcriptionist and anonymised by the person who led the discussion. transcription occurred within two weeks and initial coding occurred within six weeks. the main analysis was then completed within two months and the writing extended over four months.
the study had ethical approval from the hamilton integrated Research ethics Board (hiReB #15-367). Statistical analysis. we used a qualitative descriptive approach for analysis, a method that aims to provide a descriptive summary of the data, in the language of the participants, with minimal theoretical interpretation. 6 transcripts and field notes from the discussion were analysed using conventional qualitative analysis, with codes being derived directly from the data rather than using preconceived categories. 7 Four investigators (sR, Ms, MG and Ps) independently undertook line-byline coding of the field notes and transcript, and met to develop the list of codes by consensus. they also assessed saturation of the data and agreed when saturation was achieved (i.e. when no new information was being provided). the research team reviewed the list of codes, discussed the relationships between them and organised them into categories, a process known as axial coding. 8 the qualitative software programme Nvivo, version 10.0 (qsR international, doncaster, australia) was used for data management and analysis. quantitative demographic data were analysed using descriptive statistics.
Results
the 13 participants were male orthopaedic surgeons with a mean age of 41 years (34 to 54); nine (69%) were Caucasian, three (23%) were hispanic/latino and one (8%) was of mixed ethnicity. they represented university affiliated or tertiary referral orthopaedic oncology practices in seven countries: argentina, Brazil, italy, spain, denmark, united states and Canada. all reported prior involvement in research, with three (23%) involved with an RCt. they represented all stages of involvement in the PaRity Network, six with active participation, of whom four had already enrolled at least one patient. Five were trying to participate and two were unable to participate (table i) .
Four categories emerged from the discussion: the need for collaboration in this area; motivational factors for participating in collaborative research; barriers to participation and facilitators for participation (table ii and Fig. 1 ). The need for collaborative research. all participants valued collaborative research and agreed that it is needed in orthopaedic oncology due to the rare nature of bone tumours: three themes emerged from the discussion: motivational factors for collaborative research; barriers to research; and facilitators for research.
surgeons described how collaboration on multicentre trials is "long overdue -it's something that we've been talking about for years and years" and is necessary in order to generate evidence:
If you're a teaching hospital and your residents say, "Dr. X, why do you keep antibiotics on until the drain is out?" And my best answer is, "Shut up, kid, that's the way I do it." [group laughter] …I'm supposed to be an academic physician -that's not okay.
one participant acknowledged that "evidence-based medicine is the future" while another commented on the lack of evidence-based research in the field: [s] new barriers so we cannot go through the process. There's some legal stuff and they just said that we cannot get money from elsewhere in our country but they don't want to give us money… Personal barriers were related to demanding workloads and limited time:
For most people that I've been talking to about this trial [they] would maybe, in principle, very much like to participate but fear that they are already so much drowning in work and don't have local finance and research support that it's really very difficult to envision that, with all the work that you already have to take responsibility for that you can take on another responsibility to contribute on a reasonable basis.

The staff is supportive of all this but it's been more time consuming than I had imagined. I haven't had the time to dedicate to it but I think the amount of time that it needs.
institutional barriers included a lack of research staff and infrastructure, and a lack of recognition. some surgeons specifically identified the lack of research staff:
I was kind of smiling when I looked at the registration form specifying the number of staff surgeons that we've got in our department, which are eight…And the number of allocated research personnel is zero… that I think is the most prominent barrier for us.
Frankly, most people don't have the research support except at specific institutions to do it and you really need to have a study coordinator, at the very minimum to do these sorts of studies.
trial barriers included the lack of relevance of the protocol to their practices (related to the type of antibiotic) and the lack of enthusiasm from interdisciplinary partners. one surgeon explained how the country in which he works uses a different antibiotic, and how that in turn influences the relevance of the research question:
PARITY approached this by trying to simplify the question and really get two homogeneous groups but then that goes into detriment, especially with European centres, where for example, the findings of Cefazolin being two grams post-op, that's not what we're going to do… So for us, as European centres, it's going to answer a worldwide question about length of antibiotics but not about our own antibiotic or current clinical practice.
a number of surgeons described how a barrier exists when the research question doesn't resonate with other disciplines:
The ID guys might get excited that some long term benefit is there if we kind of understand our usage of antibiotics better but folks who are used to seeing oncologic studies with really clear outcomes that you're trialing a new drug, I mean, just trying to pitch them that this is an important topic was really hard.
It's an awkward position to be in because orthopaedic departments generally don't know how to run randomised clinical trials so the support staff is not within your department. And then the cancer centres don't understand what you're doing anyway. It's kind of hard to advocate that this is actually a cancer study.
administrative barriers included the large amount of paperwork related to participating in an RCt and, for some participants, the time involved in translating the trial documents into the language spoken in their country.
Facilitators for participating in collaborative research.
Facilitating factors for participating in research were organised into the following: leadership; institutional facilitators; authorship; trial set-up; and Methods Centre support. leadership at different levels was seen as a facilitator. one surgeon described how the support of leadership from professional societies influenced his participation in the PaRity trial:
When we hear our Society leadership at the podium every year talking about [PARITY] and how important it is and how exciting it is -it's hard not to buy into that and I think having the leadership buy in was certainly a factor for me in trying to implement this in our institution.
a junior surgeon shared how the support of the fellowship directors had a positive influence:
The other part, as a younger guy going through is seeing a lot of the Fellowship directors jumping on board and being really enthusiastic about PARITY ….you sort of see these people as the leaders and the teachers in the field and it seems meeting after meeting, they're involved, they're supportive of it….it's a really nice way to kind of pyramid down from [the Principal Investigator for the trial] to the Fellowship directors to the younger members of the Society.
Many spoke highly of the leadership shown by the Principal investigator for the PaRity trial and how it is a facilitator for collaborative research: "[Her] enthusiasm is infectious for this, there's no question…I think that [her] enthusiasm and her drive and passion for this is a huge enabling factor in seeing its success."
institutional facilitators included research infrastructure, industry to subsidise funding from an investigatorinitiated trial, and supportive colleagues. one surgeon described how the research infrastructure enabled his site to participate:
For our division of orthopaedics there are six surgeons -two of us, oncology surgeons…and we've got three and a half full time clinical research staff and two and a half of those dedicated to oncology so I will admit, freely admit, that is a huge enabling factor for us that permitted us to participate right off the bat.
another participant explained how his site did not have a lot of infrastructure, but used funding from industry to offset the financial losses resulting from participating in investigator-initiated studies: 
Authorship is really helpful and also gives a confirmation of the validity of the process and the validity of the trial.
the process of how the PaRity trial was set up and presented to surgeons was also identified as facilitator:
I think a lot of the reason that PARITY, specifically, was successful is that it was well set up and vetted before it started.
The setup process was transparent in that the people who were eventually going to be participants saw the evolution of the question.
This is a question that, I think, [the Principal Investigator for the PARITY] demonstrated that there's equipoise for. If you go through that process, then you realize we don't know what the right answer is and if you buy into that, then you can enrol patients.
support from the PaRity Methods Centre was described as a "fundamental" facilitator by offering assistance with the legal and regulatory processes related to trial participation. one surgeon explained that, "to have a consistent contact is certainly helpful, and I would say, critical, in a situation like this." Discussion this qualitative study is based on a discussion of a group of surgeons involved in a specific RCt (PaRity), the first in orthopaedic oncology. we applied the concepts of descriptive qualitative research, and designed and executed a study without manipulating the information provided by participants. Purposeful sampling is a key element in this form of research which involves collecting information from participants with an interest in a given area of study. 9 this involved surgeons enrolled in or willing to be part of PaRity, who had a wide range of experiences and perspectives with regard to participation in the RCt. another key concept relies on participants meeting in a non-artificial setting, thus providing raw and valid information that can be extrapolated to other similar scenarios. qualitative sampling takes into account not only the characteristics of the participants, but also their context, 10 which in principle contributes to the diversification of the information, which is gathered and incorporated into the presentation of data.
we aimed to identify barriers to, and facilitators for, participation in collaborative research in musculoskeletal oncology. the discussion provided detailed information about the experiences of collaborating in a large-scale study. a shared feeling of fatigue was expressed about barriers which were frequently experienced as external factors that influenced the ability of surgeons to participate in the PaRity trial. at the same time, the participants voiced their appreciation and motivation for ongoing and future collaborative research based on their experiences with the trial. PaRity is a drug trial in orthopaedic oncology. the problems found are therefore not inherent in its design but depend on the expertise of orthopaedic surgeons, their research staff, and their centres in this type of study.
the challenges of conducting RCts have been known for many decades. [11] [12] [13] [14] [15] [16] [17] there has been a constant increase in the number and complexity of institutional and national barriers as medical innovation has evolved. Cook 11 emphasised the importance of collaboration among surgical research communities when overcoming barriers and pointed to collaboration as a key component of a well designed trial. our focus group similarly expressed strong support for collaboration as a key motivator in the PaRity trial.
Rendell et al 18 analysed the incentives and disincentives to participation by clinicians in RCts in a systematic review of the literature. they identified several incentives to collaboration and recruitment of patients such as the participation of academic-research groups, the availability of research-support staff, interest in research and the surgeon's level of comfort when explaining trials to patients. although our focus group did not touch upon issues of recruitment, we found that surgeons similarly are motivated by involvement in academic collaboration and consider the availability of research and support staff to be important facilitators for collaborative research. søreide et al 3 provided a narrative review of the topic, describing the associated challenges and recent evidence of a transcontinental collaborative research network in the field of surgery and different subspecialties. the challenges which were discussed resonate with our findings, including the challenges related to: lack of financial support and difficulties experienced with investing time in endeavours that are usually not reimbursed; difficulty obtaining formal translations of consent forms and administrative documents; and dealing with discrepancies of legislation and regulations specific to each country. 3 however, the surgeons in our focus group had similar opinions about the importance of adopting a culture of leadership and the identification of research centres with the appropriate intellectual and physical infrastructure to ensure widespread ongoing collaboration. similar qualitative studies have been conducted in various specialties such as cancer, primary care, infection, mental health and community care. [19] [20] [21] they have helped in identifying and understanding problems relating to RCts such as the investment of time required in organisation and governance procedures. Based on our findings, the field of orthopaedic oncology appears to share similar barriers with those of prospective collaborative research. although this is the first qualitative study of which we are aware in orthopaedic oncology with a focus on RCts, other surgical studies have used qualitative methods to identify team-related factors and the need for shared leadership as important determinants in the success of RCts. 22 the consolidation and constant growth of a research network is essential in order to improve both opportunities for, and the quality of, collaborative surgical research. leadership in surgical research should be emphasised as an important prerequisite to success. surgeons with experience in methodology who have access to international research networks can overcome many obstacles of conducting RCts, while ensuring the production of high quality research and maintaining access to funding. 12,23 our focus group confirmed the critical importance of leadership and support for research for the success of international collaboration.
audrey 24 conducted focus group discussions with participants and non-participants in the early stages of two large international cancer clinical trials and reported that they were crucial to adjustments of the study protocol that ensured the success of the trials. this work supports the value of qualitative research in evidence-based medicine as a beneficial strategy to all aspects of collaboration, especially at the early stages of planning an RCt. the authors and participants in our study valued the experience of the focus group as an effective strategy to maintain and further develop a collaborative network in the field of orthopaedic oncology. thus, our experience was similar to that reported by audrey, in that early qualitative work can inform collaborative efforts, particularly those of international scale. Strengths and limitations. Musculoskeletal tumours are rare and often described as 'orphan' diseases. the strength of this study is that, to date, orthopaedic oncologists have not explored these areas of qualitative research. this study also might be used to investigate research into other rare diseases, in which there may be similar challenges in conducting RCts. Moreover, this study's infrastructure is based on PaRity, which is, for the first time, capturing and exploring the experiences of orthopaedic oncological surgeons in different stages of involvement in RCts. it therefore represents a step forward for future large-scale research in orthopaedic oncology and other 'orphan' conditions. the information for the study was collected from a focus group discussion. the group was multinational and, given the qualitative nature of the research, this was beneficial and enriched the information obtained. however, a limitation of this study is that some international investigators may not have been able to attend the discussion for logistical reasons of time and cost of travel to the united states. Nevertheless, the discussion eliminates the challenges encountered in multicentre studies by relying on information collected at a single time, without the requirement for continued participation and contribution.
although important challenges to collaboration have been encountered though this qualitative research study, most have been overcome thanks to a growing interest in maintaining a solid collaborative network, which strives to find answers of common benefit to orthopaedic oncologists. the focus group strategy implemented, using PaRity as the means to answer our research question, is therefore an example of how a scientific society can produce and share knowledge with the goal of overcoming challenges and consolidating scientific efforts to facilitate future large-scale research studies.
